Objective-Several previous studies have shown increased mortality in rheumatoid arthritis (RA) patients. This study investigated if this was true also for patients with disease onset in the 1980s. Patients and methods-The study group comprised 183 patients (67 men and 116 women) with definite RA participating in an ongoing prospective study. Mean age at onset of disease was 51 years, and mean duration of joint symptoms at inclusion was 11 months. The patients were included between 1985-89. Seventy five per cent of the patients were rheumatoid factor (RF) positive, 85% carried the shared epitope, and 90% became erosive. By 1 September 1997 the number and causes of death, obtained from the death certificates, were recorded. Standardised mortality ratio (SMR) was calculated, comparing the observed number of deaths in the cohort with the expected number of deaths in the general population in the same area, age and sex matched. The predictive values of demographics, genotype, RF status, and clinical data at baseline were estimated using the Cox proportional hazards regression model. Results-Eighteen patients (11 men and 7 women) had died compared with 20 expected deaths. SMR with 95% confidence intervals was 87 (53, 136). There was no significant increase in the number of deaths at any time during follow up for either sex. RA was not the main cause of death in any of the cases. By reading the patient charts two cases were found where RA or its treatment could have contributed to death. No RA related variable contributed significantly to an increased risk of death.
gives a summary of some of the earlier investigations. Mortality was in most of the studies expressed as standardised mortality ratio (SMR), for example, the number of deaths were compared with the expected number of deaths in the general population. Vandenbroucke et al instead reported the shortened life expectancy, which in their study was seven years for men and three years for women. 4 One reason for the diVerences in mortality rates may be diVerent patient recruitment and study design. Hospital based studies showed higher mortality rates than population based studies. Some of the studies were restricted to a certain patient group, for example, all patients had received thiotepa treatment 8 or half of the patients were lupus erythematosus cell positive. 4 In almost all investigations the patients had longstanding RA already at inclusion. 4 5 8 9 Only in the study by Reilly et al, were the patients followed up prospectively from the early stages of the disease. 6 Their patients were included between 1957-1963. The mortality of RA patients with disease onset during the 1980s has so far not been reported. We have therefore investigated mortality rate and causes of death in an early RA cohort where the patients were included during the years 1985-1989. 
Methods

PATIENT POPULATION
The patients were participating in a prospective study of course and outcome of RA at the Lund University Hospital in southern Sweden. 10 The inclusion criteria were definite RA 11 with disease duration of less than 24 months and age more than 18 years. Disease duration was defined as time from onset of symptoms. Most patients were referred from primary care as a result of a special campaign to recruit cases of recent onset. At inclusion the whole spectrum of disease activity was permitted. One hundred and eighty three patients were enrolled during the years 1985-1989. There were 67 men and 116 women. The mean age (SD) at onset of the disease was 51.4 (12.4) years and mean (SD) duration of joint symptoms at inclusion in the study was 11.1 (6.1) months. Mean follow up (SD) for all patients were 9.8 (1.9) years.
CLINICAL FEATURES
The patients were assessed every six months using standardised measures. Joint inflammation was assessed by an active joint count (defined as swollen and either tender or painful on motion). The 50 joints evaluated included all but two from the Ritchie index, namely the neck and subtalar joints. Disability was evaluated with a Swedish version of the Stanford Health Assessment Questionnaire (HAQ) disability index. 12 Radiographic findings in hands and feet were scored by the Larsen method, grading changes from 0 (normal) to 5 (maximal damage). 13 Thirty two joints were evaluated. The wrist score was multiplied by 5, then all scores were added to give a joint damage score with a theoretical range of 0-200. Rheumatoid factor of IgM class was analysed with an enzyme linked immunosorbent assay (ELISA).
14 HLA-DRB alleles were typed by restriction fragment length polymorphism analysis with sequence specific primers as previously described. 15 
ASSESSMENT OF MORTALITY
Mortality rate can be expressed as SMR, which is calculated as the ratio between the observed number of deaths in the cohort and the expected number of deaths in the general population in the same area, age and sex matched, × 100. The general population has a mortality risk of 100 and results above 100 indicate an increased mortality.
In our study, comparison of observed with expected mortality was based on data of death risks in Malmöhus County, adjusted for age, sex, and year. The mortality rates in the general population for each year were used except for 1997, where the numbers from 1996 were used, as the mortality rates for 1997 were not available at the time of comparison.
By 1 September 1997 the number of deaths were recorded from the National registration. All 183 patients were checked. Because of the rigorous control system in Sweden, with a personal code number and the obligation to report all deaths to the National registration, all patients could be reliably traced. Death certificates were obtained for all patients that had died. The patient charts were studied to evaluate if RA or its treatment could have contributed to some of the deaths.
STATISTICAL ANALYSES
Cox proportional hazards model was applied to evaluate the predictive value of demographics, genotype, RF status, baseline clinical variables, and treatment during follow up. Table 2 shows the clinical and laboratory characteristics of the patients at the start of the study. The data are also displayed separately for deceased and surviving patients, respectively. Seventy five per cent were RF positive. One hundred and seventy were genotyped, 145 (85%) of these carried the shared epitope. Fifty four (32%) carried the epitope on both alleles. Joint damage scores were available for 151 patients. Forty eight per cent of the patients had erosions at study start. Two patients in the deceased group and 30 in the surviving group had no radiographic data at baseline. However, there were no significant diVerences in age, sex, genotype, RF status or clinical variables between patients with and without radiographic data.
Results
CLINICAL FEATURES
Outcome for this cohort after five years follow up has been described before. In short radiographic changes in hands and feet increased considerably and 90% became erosive, disability remained at a fairly low level, and disease activity decreased. 16 17 Sixty two per cent were treated with disease modifying anti-rheumatic drugs (DMARDs) and 16% with oral corticosteroids at some time during follow up. The criteria for DMARD treatment was active and progressive disease.
MORTALITY
There were 18 deaths (11 men and 7 women) by 1 September 1997. The expected number of deaths was 20.6. SMR for our cohort was 87 with 95% confidence intervals of 53 to 136. Figure 1 shows the death rate in our cohort compared with the general population. There was no significant diVerence in mortality rate at any point during the follow up, for either sex. Disease duration at the time of death was mean (SD) 7.8 (3.6) years, range 2-13 years. The only significant covariates in the Cox proportional hazards model were age (p<0.001) and sex (p<0.05). The hazard ratios with 95% confidence intervals were for age 1.11 (1.05, 1.17) and for sex 2.62 (1.01, 6.78). Older age at onset and male sex were risk factors for death. Clinical variables, RF positivity, genotype, and drug treatment had no significant predictive value. Table 3 shows the causes of death, taken from the death certificates. RA was not the main cause of death in any of the cases. Only four of the patients had a necropsy, two of them because they died outside hospital. In four of the 18 death certificates RA was mentioned and in all cases as a contributory condition to death. None of these patients had a necropsy.
Because of the small number of dead patients, no statistical analysis of diVerences in causes of death compared with the general population was performed. Half of our patients died from cardiovascular disease. In Malmöhus County 48.1% of the deaths were because of cardiovascular diseases in 1996. Seven of our 18 patients died from malignancy compared with 22.7% in the general population.
In two of the patients who died, the rheumatic disease or its treatment may have contributed to death. One was an 83 years old man who had developed RA 11 years earlier. He was treated with methotrexate during the last 11 months before death. He began with a dose of 7.5 mg per week. However, after six months of treatment he developed bone marrow depression and increased liver transferase activities. The methotrexate dose was then reduced to 5 mg per week and the laboratory tests normalised. He was admitted to hospital exhibiting signs of a septic shock and died a few hours after hospitalisation. Haemoglobin, leucocyte and platelet counts were low, but if this was because of infection, septic shock or methotrexate treatment is impossible to evaluate. No necropsy was done but RA was mentioned as a contributory condition in the death certificate.
The other patient was a woman, who developed mononeuritis six years after disease onset. She was treated with chlorambucil for two years and the mononeuritis resolved. She developed a myelodysplastic syndrome six months after the chlorambucil treatment was stopped and died one year later in an acute myeloic leukaemia, 58 years old. She did not have a necropsy and RA was not mentioned in the death certificate.
Discussion
In this prospective study of early RA patients we found no increased mortality with a SMR of 87. This is in contrast with previous studies where SMR varied from 130 in a population based study of Pima Indians in Arizona 7 to 300 in a hospital based study from Birmingham. 3 Our follow up is so far only 10 years, and no certain conclusions can therefore be drawn about longer term outcome. In most previous studies mean disease duration was about 10 years already at inclusion. 4 5 8 9 The study design might have influenced mortality rate. In prospective studies comprising patients followed up from the early stages of disease, milder cases may not have been lost to the same extent as in studies starting at a later stage. In our study inclusion was permitted irrespective of disease activity and as shown in table 2 median disease activity at baseline was fairly low. Only two thirds of the patients were treated with DMARDs. At the five year follow up the untreated patients had considerably less joint damage progression, 17 reflecting that we also had cases with milder disease. However, despite this, if there is any bias in our cohort, it is more towards severe disease taking features The study from Bath is the most comparable to ours both regarding study design and patient characteristics such as age and sex. After 25 years follow up they reported a SMR of 140. 6 After about the same length of follow up as ours, they reported 17 deaths among 100 patients. 18 This seems higher than in our study, but the figures are not completely comparable, as they at this stage did not calculate SMR.
The disease onset of the patients from Bath was almost 30 years earlier than the disease onset of the patients in our cohort. Maybe RA has become a milder disease as suggested by Silman. 19 Modern drug treatment to patients with aggressive disease, and emphasis on maintaining physical abilities by team care and patient education may also have contributed to improvement of outcome, even mortality.
The mere fact that our patients participated in a prospective study may have contributed to lower mortality. General health surveillance is probably better, and for instance high blood pressure and diabetes may be detected and treated earlier than in the general population.
No disease related factor at onset could predict death in our cohort. In many previous studies bad functional status 5-9 20 and positive RF 4 7 9 were risk factors for premature death.
In this study treatment with oral corticosteroids was not associated with death, which is in contrast with some earlier findings. 9 20 Causes of death did not seem to diVer substantially from the general population. In other studies deaths resulting from infections were usually increased. 4-6 9 20 We found only two cases with a possible connection between RA and the death. Similar frequency was reported by Vandenbroucke et al 4 while in the study from Bath 6 one third of the deaths were considered to be attributable to RA, either as the direct cause or as contributing factor.
Only four patients had a necropsy. The necropsy rate in Sweden has decreased from about 50% in the beginning of the 1970s to 19% in 1996. 21 The decrease is mainly in elderly people and especially where the death is because of stroke and ischaemic heart disease. However, a necropsy apparently does not improve the information given in the death certificates regarding the possible role of RA. This disease was not recorded in any of the death certificates of the necropsied patients. RA was mentioned in four death certificates and in only one of the two patients where we suspected that it had contributed to death. This shows the uncertainty of evaluating death causes by means of death certificates.
To conclude, the main reason for our low mortality and low number of deaths associated with RA might still be the short disease duration. However, it is an important finding, both for the patient and the physician, that mortality in patients who developed RA in the 1980s was not increased during the first 10 years of disease.
